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Introduction

We are indebted to Dr. John Trawick and Elitra Pharmaceuticals for permitting us to
show his outstanding Phase I and Phase II SBIR applications. Dr. Trawick submitted his
Phase I application as a new investigator in December 1999, and his Phase II
application in April 2002.

To avoid confusing current applicants, we have updated his original SBIR Phase I form
pages onto those of the PHS 398 which are required today. We have also made some
minor changes in personnel names and deleted confidential salary information. Other
than these minor changes, the applications are exactly as submitted.

We have also included the Summary Statement and Notice of Grant Award for each
application. Further, we've added annotations to explain how these application reflect
much of the advice we give in our "Advice on SBIR and STTR Grant Applications."

NIAID annotations are in
yellow boxes, like this one.

Please note that these applications are copyrighted. They may be used
for non-profit educational purposes provided the documents remain
intact and unchanged and both Elitra Pharmaceuticals and NIAID are
credited.

If you have questions or comments, please contact:

Gregory Milman, Ph.D.

Director, Office for Innovation and Special Programs

Division of Extramural Activities

National Institute of Allergy and Infectious Diseases, NIH, DHHS
6700-B Rockledge Drive; Room 2140

Bethesda, MD 20892-7610 (US Mail)

Rockville, MD 20817-7610 (Delivery Services)

Tel (301) 496-8666 Fax (301) 402-0369

Email gmilman@niaid.nih.gov


http://www.niaid.nih.gov/ncn/sbir/app/
http://www.niaid.nih.gov/ncn/sbir/advice/
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http://www.dhhs.gov/
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http://www.nih.gov/
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http://www.niaid.nih.gov/
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SBIR Phase | and Il applications must use PHS398 form pages

Department of Health and Human Services
Public Health Services

Grant Application

Do not exceed 56-character length restrictions, including spaces.

LEAVE BLANK—FOR PHS USE ONLY.

Type [ Activity Number

Review Group Formerly

Council/Board (Month, Year) Date Received

1. TITLE OF PROJECT
Target based antifungal drug discovery

Note that project title was changed for Phase Il.

2. RESPONSE TO SPECIFIC REQUEST FOR APPLICATIONS OR PROGRAM ANNOUNCEMENT OR SOLICITATION [ ]NO [X] YES

(If “Yes,” state number and title)

Number: PHS 2003-2 Title: Phase 11 SBIR

Indicates response to SBIR solicitation

3. PRINCIPAL INVESTIGATOR/PROGRAM DIRECTOR

|:| Yes

New Investigator |X| No

3a. NAME (Last, first, middle)
Trawick, John, Douglas

3b. DEGREE(S)
PhD

3c. POSITION TITLE
Senior Scientist

3e. DEPARTMENT, SERVICE, LABORATORY, OR EQUIVALENT

3f. MAJOR SUBDIVISION

3g. TELEPHONE AND FAX (Area code, number and extension)

TEL: 858-410-3019 | FAX: 858-410-3090

3d. MAILING ADDRESS (Street, city, state, zip code)
3510 Dunhill Street
San Deigo, CA
92121

E-MAIL ADDRESS:jtrawick@elitra.com

4. HUMAN SUBJECTS | 4a. ResearchExempt | | No [ ] Yes 5. VERTEBRATE ANIMALS [X] No [ Yes
RESEARCH If “Yes,” Exemption No.
X No 4b. Human Subjects 4c. NIH-defined Phase IlI 5a. If“Yes,” IACUC approval Date 5b. Animal welfare assurance no
Assurance No. Clinical Trial
[ ves XI No [ Yes
6. DATES OF PROPOSED PERIOD OF 7. COSTS REQUESTED FOR INITIAL 8. COSTS REQUESTED FOR PROPOSED
SUPPORT (month, day, year—MM/DD/YY) BUDGET PERIOD PERIOD OF SUPPORT
From Through 7a. Direct Costs ($) 7b. Total Costs ($) 8a. Direct Costs ($) 8b. Total Costs ($)
12/1/2002 12/1/2004 420,019 580,602 533,163 1,194,765
9. APPLICANT ORGANIZATION 10. TYPE OF ORGANIZATION
Name Elitra Pharmceuticals Public: — [ ] Federal  [] state [] Local
Address 3510 Dunhill Street Private: — [_] Private Nonprofit
San Diego, CA For-profit: — |:| General |z| Small Business
92121 |:| Woman-owned |:| Socially and Economically Disadvantaged

Institutional Profile File Number (if known)

11. ENTITY IDENTIFICATION NUMBER

DUNS NO. (if available)

Congressional District 46

12. ADMINISTRATIVE OFFICIAL TO BE NOTIFIED IF AWARD IS MADE

Name Gregory Tibbits

Title Chief Financial Officer

Address Elitra Pharmaceuticals
3510 Dunhill Street
San Deigo, CA
92121

Tel 858-410-3058
E-Mail  gtibbits@elitra.com

FAX 858-410-3810

13. OFFICIAL SIGNING FOR APPLICANT ORGANIZATION

Name Gregory Tibbitts

Title Chief Financial Officer

Address Elitra Pharmaceuticals 3510 Dunhill Street
San Diego, CA
92121

Tel 858-410-3058 FAX 858-410-3810

E-Mail  gtibbitts@elitra.com

14. PRINCIPAL INVESTIGATOR/PROGRAM DIRECTOR ASSURANCE: | certify that the
statements herein are true, complete and accurate to the best of my knowledge. | am
aware that any false, fictitious, or fraudulent statements or claims may subject me to
criminal, civil, or administrative penalties. | agree to accept responsibility for the scientific
conduct of the project and to provide the required progress reports if a grant is awarded as
a result of this application.

SIGNATURE OF PI/PD NAMED IN 3a.
(In ink. “Per” signature not acceptable.)

DATE

15. APPLICANT ORGANIZATION CERTIFICATION AND ACCEPTANCE: | certify that the
statements herein are true, complete and accurate to the best of my knowledge, and
accept the obligation to comply with Public Health Services terms and conditions if a grant
is awarded as a result of this application. | am aware that any false, fictitious, or fraudulent
statements or claims may subject me to criminal, civil, or administrative penalties.

SIGNATURE OF OFFICIAL NAMED IN 13.
(In ink. “Per” signature not acceptable.)

DATE
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Principal Investigator/Program Director (Last, first, middle): Trawick, John, Douglas

DESCRIPTION: State the application’s broad, long-term objectives and specific aims, making reference to the health relatedness of the project. Describe
concisely the research design and methods for achieving these goals. Avoid summaries of past accomplishments and the use of the first person. This abstract
is meant to serve as a succinct and accurate description of the proposed work when separated from the application. If the application is funded, this
description, as is, will become public information. Therefore, do not include proprietary/confidential information. DO NOT EXCEED THE SPACE
PROVIDED.

The incidence of serious fungal infections has increased markedly in the last two decades and effective
treatment options are increasingly compromised by the emergence of drug-resistant strains. The goal of the
proposed work is to develop novel anti-fungal drugs that are safer and more effective than those currently
available. The work will focus primarily on the dimorphic yeast, Candida albicans, which is by far the leading
cause of both life-threatening systemic fungal infections and more commonly occurring topical infections. A
distinguishing feature of the drug-discovery strategy we are pursuing is that it is based on target discovery,
target prioritization and screening, all conducted with the pathogen itself, rather than with a surrogate model
system. This strategy has been enabled by gene-identification and screen-configuration technologies
developed at Elitra Pharmaceuticals, including important technologies developed under Phase | funding for
this grant. Under Phase |, an expression vector system was constructed that will allow screening for
dominant-negative phenotypes. No such tools existed previously for C. albicans. Screens for dominant-
negatives will identify new drug targets in C. albicans and help annotate essential physiological pathways in
this important fungal pathogen. Critical functional features of the expression vector system have already
been validated, a C. albicans cDNA library has been constructed in the vector, and pilot screening for
dominant negatives is in progress. Under Phase Il funding, we propose to implement the screen more
broadly, characterize and prioritize the targets that are identified and conduct screening for drug leads. The
dominant-negative phenotypes of the newly identified targets will be used to develop primary or secondary
cell-based assays to screen chemical libraries for potential anti-fungal drugs and to facilitate the
characterization of hits identified through other screening strategies. The proposed Phase Il work will
complement and enhance the value of internally funded target-identification and screening efforts at Elitra
and will help promote the discovery of badly needed therapeutic agents in a medical area that generally
receives insufficient attention from the pharmaceutical industry.

Describes Phase | success and logical extension of Phase | to Phase II.

PERFORMANCE SITE(S) (organization, city, state)
Elitra Pharmaceuticals

3510 Dunhill Street

San Diego, CA

92121

KEY PERSONNEL. See instructions. Use continuation pages as needed to provide the required information in the format shown below.
Start with Principal Investigator. List all other key personnel in alphabetical order, last name first.

Name Organization Role on Project

Trawick, John D. Elitra Pharmaceuticals Principal investigator,
Program director

Bussey, Howard McGill University, Montreal, Canada Consultant

Carr, Grant Elitra Pharmaceuticals Collaborator, High
throughput screening (HTS)

Corcos, Isabelle Elitra Pharmaceuticals Collaborator, High
throughput screening

Foulkes, Gordon Elitra Pharmaceuticals Co-investigator, Head of
Research

Kallel, Adam Elitra Pharmaceuticals Collaborator, Medicinal
Chemistry, Chemi
Informatics

Nouraini, Shahrzad Elitra Pharmaceuticals Co-investigator, Project
leader

o PHS 398 (Rev. 05/01) Page 2 Form Page 2 ©
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Principal Investigator/Program Director (Last, first, middle): Trawick, John, Douglas

This page was added to list more key personnel than would fit on page 2.

Olson, Erica Elitra Pharmaceuticals Co-investigator, HTS
support

Roemer, Terry Elitra Pharmaceuticals Consultant

Shangle, Starr Elitra Pharmaceuticals Co-investigator, HTS
support

Youngman, Phillip Elitra Pharmaceuticals Co-investigator, Head of
SBIR-directed research

Zamudio, Carlos Elitra Pharmaceuticals Collaborator, Bioinformatic

Disclosure Permission Statement. Applicable to SBIR/STTR Only. See instructions. YesX No

o PHS 398 (Rev. 05/01) Page 3o
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Principal Investigator/Program Director (Last, first, middle): Trawick, John, Douglas

RESEARCH GRANT
TABLE OF CONTENTS

o o= - T -
Description, Performance Sites, and Personnel............. s
JLIE= L] T3 1 0o 41 = 1=
Detailed Budget for Initial Budget Period (or Modular Budget) ..........cocoviriiniimniniimnnnsn s
Budget for Entire Proposed Period of Support (not applicable with Modular Budget) ........ccccceeeceinnenas
Budgets Pertaining to Consortium/Contractual Arrangements (not applicable with Modular Budget)
Biographical Sketch—Principal Investigator/Program Director (Not to exceed four pages)..................
Other Biographical Sketches (Not to exceed four pages for each — See instructions)) ...........c............
== o LT o=

Research Plan

Introduction to Revised Application (INOt {0 @XCEEA 3 PAGES) .......eeee e ettt e e
Introduction to Supplemental Application (Not to exceed one page)
A, SPECIIC AIMS . T

B. Background and SignifiCancCe ............ccccueieieiiiiiiiiiiineeenieieeeee e e
C. Preliminary Studies/Progress Report/ (ltems A-D: not to exceed 25 pages®)

Phase | Progress Report (SBIR/STTR Phase 1l ONLY) *SBIR/STTR Phase I: ltems A-D limited to 15 pages.
D. Research Design and Methods..
E. HUMAN SUDJECES ...ttt oottt e e e e e et e b et e e e e e e aaeseeee e e s e s eeeeaeeeannaeeeeaaaeeaansnbeeaaaeeaanntnneen

Protection of Human Subjects (Required if tem 4 on the Face Page is marked “Yes”)
Inclusion of Women (Required if Item 4 on the Face Page is marked “Yes”)
Inclusion of Minorities (Required if Item 4 on the Face Page is marked “Yes”)
Inclusion of Children (Required if Item 4 on the Face Page is marked “Yes”)
Data and Safety Monitoring Plan (Required if Item 4 on the Face Page is marked “Yes” and a Phase |, Il, or Ill clinical
L= LI ES o o] o X T R PEERN
VErEDIrate ANIMANS .......oo ittt r e s e e et e r e e et e R e et R e e e e e n e nn e reenneeas
Figures and LItErature GO ..........ooiuuiiiiieii ettt ettt e e b et e s bt e e st e e e e bb e e e e nbeeeanbeeeennnee
Consortium/ContraCtual ATTANGEMENTS ........coiuuiie ittt ettt e e et e e aabe e e e aa bt e e e ket e e eabe e e sb et e e asbeeeeanbeeennbeeeanbeeeeans
CONSUITANES ...ttt e et e et et e e st e e e et e e e et e s e et e nn e e nn e e e nane e
J. Product Development Plan (SBIR/STTR Phase Il and Fast-Track ONLY) ........oooiiiiiiiiiiiiiie e

T ITom

[0 3 1= o3 14 113

Appendix (Five collated sets. No page numbering necessary for Appendix.)

Appendices NOT PERMITTED for Phase | SBIR/STTR unless specifically solicited.

Number of publications and manuscripts accepted for publication (not to exceed 10)
Other items (list):

Page Numbers

1
2-

(2NN NIE ~ N @V]

9-11
12-25
26-27

28-58

28
29-32
33-37

38

44
51
~52-58
59
Check if

Appendix is
Included
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The detailed salary information on this page was deleted to protect privacy.

Principal Investigator/Program Director (Last, first, middle): Trawick, John, Douglas

DETAILED BUDGET FOR INITIAL BUDGET PERIOD
DIRECT COSTS ONLY

FROM THROUGH

PERSONNEL (Applicant organization only)

TYPE

%
EFFORT

DOLLAR AMOUNT REQUESTED (omit cents)

INST.
NAME EIS(%EEOCNI' (nés’:’t;-s) ng 3 S/Eiﬁf\’gv RESQALIJ_IQS'?'I\'(ED BFE%IEI?IES TOTAL
John Trawick Principal 12.5
Investigator Personnel should be listed in the same

Pill Youngman o stigator 2 5| | order as in the page 2 description. A

o detailed justification is necessary to
Carlos Zamudio investigator 2.5 | | explain to the review committee how an
Sherry Nouraini ﬁ(\)/-estigator 50 average of one or two_hours per weel_<

(2.5% effort) will contribute to the project.

Grant Carr ﬁ?,;sﬁgator 2.5 | | "Co-investigator" is not a useful

Co- description of role on project.
Isabelle Corcos investigator 25
Adam Kallel o tor 5 | | |

- These extra lines were added for more
Gordon Foulkes investigator 2.5 | | personnel. Although we can guess that

Co- "RA" means research associate, the
HTS RA investigator 50 applicant does not tell us what the meaning
HTS RA iwestigaor 225 | [ERIEES

SUBTOTALS > 152936
CONSULTANT COSTS

EQUIPMENT (itemize) - )
Note absence of equipment in budget.

SUPPLIES (ltemize by category)

Chemical compounds, enzymes, RNA purification reagents, cDNA synthesis reagents, DNA
purification reagents, E. coli cells and media, PCR reagents, C. albicans media,
electrophoration cuvettes, assay plates, assay blocks, aluminum seals, DMSO, seals, Robbin
tips, p6v plates

85,250

TRAVEL
12,500

PATIENT CARE COSTS INPATIENT

OUTPATIENT

ALTERATIONS AND RENOVATIONS (Itemize by category)

OTHER EXPENSES (ltemize by category)

SUBTOTAL DIRECT COSTS FOR INITIAL BUDGET PERIOD $259.436

CONSORTIUM/CONTRACTUAL DIRECT COSTS

COSTS FACILITIES AND ADMINISTRATIVE COSTS

TOTAL DIRECT COSTS FOR INITIAL BUDGET PERIOD (item 7a, Face Page) $420,019

SBIR/STTR Only: FEE REQUESTED

o PHS 398 (Rev. 05/01) Page 5o
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Principal Investigator/Program Director (Last, first, middle): Trawick, John, Douglas

BUDGET FOR ENTIRE PROPOSED PROJECT PERIOD
DIRECT COSTS ONLY

INITIAL BUDGET
BUDGET CATEGORY PERIOD

ADDITIONAL YEARS OF SUPPORT REQUESTED

TOTALS (from Form Page 4) 2nd 3rd

4th

5th

PERSONNEL: Salary and
fringe benefits. Applicant

organization only. 1 52,936 1 62, 112
CONSULTANT COSTS 8,750 8,750
EQUIPMENT 0 0
SUPPLIES 85,250 90,365
TRAVEL 12,500 12,500
OATIENT INPATIENT
CARE
COSTS OUTPATIENT
ALTERATIONS AND
RENOVATIONS

OTHER EXPENSES

SUBTOTAL DIRECT COSTS 259 436 273.727
CONSORTIUM/ DIRECT
CONTRACTUAL
COSTS F&A
TOTAL DIRECT COSTS 259,436 273,727
TOTAL DIRECT COSTS FOR ENTIRE PROPOSED PROJECT PERIOD (ltem 8a, Face Page) $ 533,163
SBIR/STTR Only
Fee Requested
SBIR/STTR Only: Total Fee Requested for Entire Proposed Project Period
(Add Total Fee amount to “Total direct costs for entire proposed project period” above and Total F&A/indirect costs from
Checklist Form Page, and enter these as “Costs Requested for Proposed Period of Support on Face Page, Item 8b.) $

JUSTIFICATION. Follow the budget justification instructions exactly. Use continuation pages as needed.

A separate page is used for Justification to provide enough room.

O PHS 398/2590 (Rev. 05/01) Page 6
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Principal Investigator/Program Director (Last, first, middle): Trawick, John, Douglas

Budget Justification

The budget justification is the weakest part of this application. It would be better if the budget
justification listed personnel in the same order as on the detailed budget (page 5) which should
also be the same and in the same order as the list of key personnel in the description (page 2).
An organizational chart, diagram, or flow chart would have been useful to show how personnel
will work on the project.

Dr. John Trawick will be responsible for the overall supervision of the project.

Dr. Grant Carr will be responsible for the overall supervision of the high throughput screening efforts.

This section should have described how Dr. Carr will use his average one hour per week on this
project. It seems unlikely that this effort will be sufficient.

Dr. Isabelle Corcos will be responsible for the design and implementation of the high throughput screening
experiments. Starr Shangle and Erica Olson are Research Assistants that will be working under the direction of
Dr. Corcos to perform the high throughput screening operations. Star Shangle also provide her expertise in
microbiology preclinical development to characterize the spectrum of activity of confirmed hit compounds.

It seems unlikely that Dr. Corcos could supervise two research assistants in her average one
hour per week on this project. Ms. Shangle's biosketch is not provided so there is no way of
assessing her claimed expertise.

Dr. Shahrzad Nouraini will be responsible for performing the dominant-negative genetic screen, and
characterization and prioritization of dominant-negative cDNAs. Dr. Nouraini will also be responsible for
development of assays for high throughput screening. I addition, Dr. Nouraini will be in charge of coordinating
the various aspect of the Phase II project.

Dr. Adam Kallel is our lead chemist who will be responsible for characterizing and prioritization of hit
compounds.

This section should have described how Dr. Kallel will accomplish this in his average two hours
per week on the project.

Dr. Phillip Youngman is the leader of SBIR-directed projects and will provide guidance and coordination with
Elitra’s gene identification projects.

This section should provide understandable information on Dr. Youngman's role.

Dr. Gordon Foulkes will be responsible for making final decisions with respect to prioritizing targets and
compounds for further development.

This section should tell us how and when Dr. Foulkes is going to make decisions.

O PHS 398/2590 (Rev. 05/01) Page 7
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Principal Investigator/Program Director (Last, first, middle): Trawick, John, Douglas
Drs. Howard Bussey and Terry Roemer have agreed to consult during Phase II. Both will be in close contact
with Dr. Trawick and Dr. Nouraini throughout the development of the project.

There is no description of the percent effort for either Dr. Bussey or Dr. Roemer. There is no
biosketch or letter confirming a consulting arrangement for Dr. Bussey.

In the second budget period, the 5.5% annual increase in personnel costs and supply costs has been included.

More detail would be better including estimates of time required for each part of proposed project.
A justification of supplies and travel is also lacking.

O PHS 398/2590 (Rev. 05/01) Page 8
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Principal Investigator/Program Director (Last, first, middle): Trawick, John, Douglas

BIOGRAPHICAL SKETCH

Provide the following information for the key personnel in the order listed for Form Page 2.
Follow the sample format for each person. DO NOT EXCEED FOUR PAGES.

NAME POSITION TITLE

John Douglas Trawick Senior Research Scientist, Elitra Pharmaceuticals

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)

INSTITUTION AND LOCATION DEGREE YEAR(s) FIELD OF STUDY
(if applicable)
Gustavus Adolphus Coll., St.Peter, MN B.A 1976 | Biology
Northern Illinois University, Dekalb IL M.S. 1979 | Biological Sciences
University of Minnesota, Minneapolis, MN Ph.D. 1984 | Microbiology

NOTE: The Biographical Sketch may not exceed four pages. Items A and B (together) may not exceed two of
the four-page limit. Follow the formats and instructions on the attached sample.

A. Positions and Honors. List in chronological order previous positions, concluding with your present position. List
any honors. Include present membership on any Federal Government public advisory committee.

1984-1985 Postdoctoral Fellow, Mayo Foundation, Rochester, MN. Research in actin gene expression in mammalian cells.

1985-1990 Postdoctoral Research Associate, Department of Molecular, Cellular, and Developmental Biology, University of
Colorado, Boulder, CO. Expression and regulation of cytochrome oxidase genes in the yeast, Saccharomyces
cerevisiae, nuclear-mitochondrial interactions in S. cerevisiae.

1990-1992 Assistant Professor, Department of Medicine, University of Colorado Health Sciences Center, Denver, CO.
Research into the molecular biology and genetics of bile acid synthesis in rat hepatoma cells and assembly of
lipoproteins.

1992-1996 Adjunct Assistant Professor, Department of Biology, San Diego State University. Research into the molecular

biology and genetics of bile acid synthesis in rat hepatoma cells and assembly of lipoproteins.
1992-present Adjunct Assistant Professor, Department of Biology, San Diego State University.

1996-1997 Course instructor, Biology Departments San Diego State University and University of San Diego.

1997-present Senior Research Scientist, Drug Development Dept., Elitra Pharmaceuticals. Target evaluation and validation in E.
coli and Staphylococcus aureus. Target discovery in Salmonella typhimurium, target discovery in Candida albicans,
vector development and improvement, and new organism evaluation.

Patent applications

Genes identified as required for proliferation in Escherichia coli. 2000 Inventors: Zyskind, J. W., Ohlsen, K.L., Trawick, J.D.,
Forsyth, R. A., Froelich, J. M., Carr, G. J., Yamamoto, R. T., Xu, H. WO 00/44906

Identification of essential genes in prokaryotes. 2001. Haselbeck, R., Ohlsen, K. L., Zyskind, J. W., Wall, D., Trawick, J. D.,
Carr, G. J., Yamamoto, R.T., Xu, H. H. WO 01/70955

B. Selected peer-reviewed publications (in chronological order). Do not include publications submitted or in
preparation.

Name in bold makes it easy to infer role on publication

Kline, B., Seelke, R. and Trawick, J. Replication and incompatibility functions in mini-F plasmids. /n Levy, S.B., Clowes, R.L., and
Koenig, E.L., eds., Molecular biology, pathogenicity, and ecology of bacterial plasmids, pp. 317-326. Proceedings of the International
Plasmid Conference on Molecular Biology, Pathogenicity, and Ecology of Bacterial Plasmids, January 5-9, 1981, Santo Domingo,
Dominican Republic, Plenum Press, NY.

O PHS 398/2590 (Rev. 05/01) Page 9
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Principal Investigator/Program Director (Last, first, middle): Trawick, John, Douglas

Kline, B.C., Seelke, R.W., Trawick, J.D., Levy, S.B. and Hogan, J. Genetic studies on the maintenance of mini-F plasmids. /n
Proceedings of the Third Tokyo Symposium on Mechanisms of Antibiotic Resistance, October, 1981, Tokyo, Japan 1984.

Seelke, R.W., Kline, B.C., Trawick, J.D., and Ritts, G.D. 1982. Genetic studies of F plasmid maintenance genes involved in copy
number control, incompatibility and partitioning. Plasmid 7: 163-179.

Kline, B.C. and Trawick, J. 1983. Identification and characterization of a second copy number control gene in mini-F plasmids.
Molec. Gen. Genet. 192: 408-415.

Trawick, J.D. and Kline, B.C. 1985. A two-stage molecular model for control of mini-F replication. Plasmid 13: 59-69.

Wright, R.M., Trawick, J.D., Trueblood, C.E., Patterson, T.E., and Poyton, R.O. Organization and expression of nuclear genes for
yeast cytochrome ¢ oxidase. /n: Cytochrome systems: Molecular biology and bioenergetics, pp. 49-56. ed. S. Papa. 1987. Plenum
Press, NY.

Trawick, J.D., Wright, R.M., and Poyton, R.O. 1989. Transcription of yeast COX6, the gene for subunit VI of the cytochrome ¢
oxidase of S. cerevisiae, is dependent on heme and on the HAP2 gene. J. Biol. Chem. 264: 7005-7008.

Trawick, J.D., Rogness, C.R., and Poyton, R.O. 1989. Identification of an upstream activation site and other cis-acting elements
required for transcription of COX6 from Saccharomyces cerevisiae. Mol. Cell. Biol. 9: 5350-5358.

Farrell, L.E., Trawick, J.D., and Poyton, R.O. Mitochondrial-nuclear interactions: transcription of nuclear COX genes in yeast is
reduced in cells that lack a mitochondrial genome. In: Structure, function, and biogenesis of energy transfer systems, pp.131-134, ed.
E. Quaglieriello, S. Papa, F. Palmieri, and C. Saccone. 1990. Elsevier Press.

Trawick, J.D., Simon, F.R., Kraut, N.,and Poyton, R.O. 1992. Regulation of Yeast COX6 by the General Transcription Factor ABF1
and Separate HAP2 and Heme Responsive Elements. Mol. Cell. Biol. 12: 2301-2314.

Leighton, J.K., Dueland, S., Straka, M.S., Trawick, J., and Davis, R.A. 1991. Activation of the silent endogenous cholesterol-7-alpha-
hydroxylase gene in rat hepatoma cells: A new complementation group having resistance to 25-hydroxycholesterol. Mol. Cell. Biol.
11: 2049-2056.

Davis, R.A., Dueland, S. and Trawick, J. 1992. Bile Acid Synthesis and the Enterohepatic Circulation: Processes Regulating Total
Body Cholesterol Homeostasis. /n Molecular Genetics of Coronary Heart Disease and Stroke. Lusis, A., Rotter, J. and Sparkes, R.S.,
eds. Karger Press.

Thrift, R., Drisko, J. Dueland, S., Trawick, J.D., and Davis, R.A.,. 1992. Translocation of apolipoprotein B across the endoplasmic
reticulum is blocked in a nonhepatic cell line.Proc. Natl. Acad. Sci. USA. 89:9161-9165.

Dueland, S., Trawick, J.D., Nenseter, M.S., MacPhee, A.A., and Davis, R.A. 1992. Expression of 7alpha-hydroxylase in non-hepatic
cells results in liver phenotypic resistance of the low density lipoprotein receptor to cholesterol repression. J. Biol. Chem. 267: 22695-
22698.

Trawick, J. D.,Lewis, K.D., Moore, G.L., Simon, F.R., and Davis, R.A. 1996. Rat hepatoma L35 cells, a liver-differentiated cell line,
display resistance to bile acid repression of cholesterol 7 alpha-hydroxylase. J. Lipid Res. 37: 588-599.

Moore, G. L., Drevon, C. A., Machleder, D., Lusis, A. J., Trawick, J. D., Unson, M. A., McClelland, A., Roy, S., Lyons, R., Jambou,
R., and Davis, R.A. 1997. Expression of human cholesterol 7 alpha-hydroxylase in atherosclerosis-susceptible mice via adenovirus
infection. Biochem. J. 324: 863-867.

Dueland, S., France, D., Wang, S.-L., Trawick, J. D., and R. A. Davis. 1997. Cholesterol-7alpha-hydroxylase influences the
expression of hepatic Apo Al in two inbred mouse strains displaying different susceptibilities to atherosclerosis and in hepatoma cells.
J. Lipid Res. 38: 1445-1453.

Trawick, J. D., Shui-Long Wang, David Bell, and R.A. Davis.1997. Transcriptional induction of 7 alpha-hydroxylase by
dexamethasone in L35 hepatoma cells requires sulfthydryl reducing agents. J. Biol. Chem. 272: 3099-3102.

R. A. Forsyth, R. J. Haselbeck, K. L. Ohlsen, R. T. Yamamoto, H. Xu, J. D. Trawick, D. Wall,L. Wang, V. Brown-Driver, J. M.
Froelich, Kedar G. C., P. King, M. McCarthy, C. Malone, B. Misiner, D. Robbins, Z Tan, Z.-y. Zhu, G. Carr, D. A. Mosca, C.
Zamudio, J. G. Foulkes & J. W. Zyskind. 2002. A genome-wide strategy for the identification of essential genes in Staphylococcus
aureus Molec. Microbiol. 43 (6): 1387-1400.
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C. Research Support. List selected ongoing or completed (during the last three years) research projects (federal and non-
federal support). Begin with the projects that are most relevant to the research proposed in this application. Briefly indicate
the overall goals of the projects and your role (e.g. PI, Co-Investigator, Consultant) in the research project. Do not list award
amounts or percent effort in projects.

PI, SBIR phase I research. “Dominant expression for new targets in Candida albicans” 2001. Phase I of present application.
NIH grant #

Goal of project was to construct and validate vectors for dominant negative gene identification in C. albicans, construct cDNA
libraries to carry out dominant negative gene identification and screen for C. albicans genes using this technology.

Task Force Leader of a task force in Elitra collaboration with Merck. 2001-present. Organize and carry out efforts to build
proprietary Elitra genetic system for identification of cellular targets “hit” by active compounds in the human pathogen, S.
aureus. Co-leader of task force, designed principle genetic tools in effort and have overseen efforts of several person team in
implementing these genetic tools.

Task Force leader of target validation for E.coli and S. aureus genes. 2000-present. Organized and executed efforts to validate
essential gene targets recognized in Elitra genetic screening. Responsible for Elitra validation of essential gene targets in both of
these organisms.

Member of team, Collaboration between Elitra and LG Chem. 2000-present. Responsible for functional evaluation of targets
presented to LG Chem (Republic of Korea) as part of Elitra collaboration. Has evolved into responsibility for functional (i.e.,
biological role) of potential antibacterial targets in Elitra collaborations with other pharmaceutical firms.

Leader of team for essential gene identification in Salmonella enterica Typhimurium. 1999. Led effort to apply Elitra genetic
technology to Salmonella enterica. Led effort to improve genomic library construction and genetic screening.
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BIOGRAPHICAL SKETCH

Provide the following information for the key personnel in the order listed for Form Page 2.
Follow the sample format for each person. DO NOT EXCEED FOUR PAGES.

NAME POSITION TITLE

Grant J. Carr Director of Screening Operations

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)

INSTITUTION AND LOCATION DEGREE YEAR(s) FIELD OF STUDY
(if applicable)
Oxford University, England Ph. D. 1989 | Cell & Molecular Biology
Imperial College, University of London, England B. Sc. Microbiology

NOTE: The Biographical Sketch may not exceed four pages. Items A and B (together) may not exceed two of
the four-page limit. Follow the formats and instructions on the attached sample.

D. Positions and Honors. List in chronological order previous positions, concluding with your present position. List
any honors. Include present membership on any Federal Government public advisory committee.

Positions and Employment
1989-1991 Postdoctoral Fellow, LEICESTER UNIVERSITY, Leicester, England
1991-1992 Scientist, OHMEDA PHARMACEUTICAL PRODUCTS DIVISION, THE BOC GROUP, Murray Hill, NJ

1992-1994 Senior Scientist, OHMEDA PHARMACEUTICAL PRODUCTS DIVISION, THE BOC GROUP, Murray

Hill, NJ.
1994-1995 Lead Scientist, OHMEDA PHARMACEUTICAL PRODUCTS DIVISION, THE BOC GROUP, Murray
Hill, NJ

6/95 - 6/96 Senior Scientist, AXYS PHARMACEUTICALS, South San Francisco, CA.

6/96 — 3/98 Group Leader, AXYS PHARMACEUTICALS, South San Francisco, CA.

4/98 - 9/99 Director, Biochemistry and High Throughput Screening, AXYS PHARMACEUTICALS, South San
Francisco, CA.

6/95 - 9/99 Head of High